METHOD OF SWITCHING BACKGROUND IMAGES IN ACCORDANCE 
WITH MOVEMENT OF CHARACTERS, STORAGE MEDIUM 
FOR STORING PROGRAMS, AND VIDEO GAME DEVICE 



BACKGROUND OF THE INVENTION 
Fi e ld of th e I nv e ntion 

The present invention relates to a display device for use in displaying 
characters and background images in a video game program and video game 
device, and more particularly, to an image display which is effectively operable 
in cases where a character is moving between scenes having mutually different 
backgrounds. 

Description of the Related Art 

With increases in hardware processing capacity, there has been a 
steady improvement in image quality in all game software over recent years. 
In general, improved image quality signifies an increase in the quantity of image 
data. This means that a waiting time tends to become long during transferring 
data from an external storage device to a memory. 

A waiting time of this type does not practically cause any serious 
problem to occur in some sorts of games, such as a chess game, a strategic 
simulation game, executed in accordance with video game programs. This is 
because real-time manipulation of a player is not directly concerned with results 
of such games, although absence of any waiting time is ideal in such games 
also. In other words, such a waiting time adversely and significantly does not 
affect the result of such games. 



In contrast to these games, in games, such as action games, the real- 
time reactions of the player have a significant effect on the result of the game. 
In consequence, any waiting time seriously and directly influences a result of 
the game because the rhythm of the player's input operations is turbulent due to 
the waiting time. This may cause significant stress to the player. 

In particular, many of the typical domestic video game devices of recent 
years use an optical disk, such as a CD-ROM, as a storage medium. However, 
such optical disks have a slow data reading speed as compared to other 
external storage devices, such as a fixed magnetic disk device, or the like. 
Such optical disks are therefore particularly susceptible to the problem 
described above. 

Herein, consideration is made about a case where the background 
changes due to the fact that a character has moved from in front of the current 
background to an adjacent background. Then if it is supposed that all of the 
backgrounds in the directions to which the character could possibly move have 
been previously read in from an external storage device, the aforementioned 
waiting time will not arise, whatever direction the character moves in. 

However, if high-quality background images are being used, as in 
current games, then the amount of background image data will inevitably 
increase, and it therefore becomes impossible to transfer all of the adjacent 
background images previously into a limited RAM space. Consequently, if the 
character is about to move forwards from the end region of a screen, it is 
necessary to switch between background images, and this requires the external 
storage device to be accessed. 

SUMMARY OF THE INVENTION 

In view of the foregoing, the object of the present invention is to provide 
an image display method, storage medium and video game device, whereby the 
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occurrence of waiting time associated with reading from an external storage 
device can be reduced, especially in the case of fighting scenes in action 
games, where real-time response is a particularly important requirement. 

In order to achieve the foregoing object, the present invention provides 
an image display method, storage medium and video game device as described 
below. 

The present invention provides an image display method of displaying 
an image of a player character and images of non-player characters, together 
with one type of background image from at least two or more switchable types 
of background image, in a video game device, comprising the steps of: 
predetermining a plurality of operational modes which may be assumed by the 
player character, and preparing an image corresponding to each operational 
mode; displaying an image of the player character corresponding to any one of 
the plurality of operational modes and images of the non-player characters, 
simultaneously with any one of the background images; and restricting the 
changing of the background images from the start until the completion of a 
predetermined particular operational mode of the plurality of operational modes. 
By means of this image display method, since changing of the background 
images is restricted during a particular operational mode, by setting this 
particular operational mode to be an operational mode wherein the player 
demands operation having good real-time characteristics, it is possible to excite 
the player more and more without being bothered by time required for storage 
medium reading operations. 

This method is suitable for the video game displaying an image of a 
player character with a weapon. In the video game, the player character has 
plural operational modes including a fighting mode and a moving mode. The 
fighting mode represents a state wherein the player character is able to fight by 
the use of the weapon and is set as the particular operational mode. The 



moving mode represents a state wherein the character moves whilst carrying 
the weapon. 

Moreover, the present invention provides a computer-readable storage 
medium storing an image display program for displaying an image of a player 
character and images of non-player characters, together with one type of 
background image from at least two or more switchable types of background 
image, in a video game device, comprising: a region storing images 
corresponding respectively to a plurality of predetermined operational modes 
which can be adopted by the player character; and a region storing an image 
display program for causing a video game device to implement processing for 
displaying an image of a player character corresponding to any one of the 
plurality of operational modes and images of non-player characters, 
simultaneously with any one of the background images, and processing for 
restricting the changing of the background images from the start until the 
completion of a predetermined particular operational mode of the plurality of 
operational modes. By means of the image display program stored on this 
storage medium, since changing of background images is restricted during a 
particular operational mode, by setting this particular operational mode to be an 
operational mode wherein the player demands operation having good real-time 
characteristics, the player is able to absorb himself or herself in the game, 
without being bothered by time required for storage medium reading operations. 

By determining the amount of information relating to each of the 
background images on the basis of the video RAM capacity of the video game 
device, it is possible tojjj^l^Jiig^^ suppressing the 

occurrence of storage medium reading operations. 

It is beneficial if the image of the player character is an image displaying 
the player character in a state where it is carrying a weapon, and if the plurality 
of operational modes include a fighting mode representing a state wherein the 
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player character is able to fight using the weapon, and a moving mode 
representing a state wherein the character moves \A/tiilst carrying the weapon, 
the fighting mode being set as the particular operational mode. 

The present invention is particularly beneficial if an image display 
program of this kind is incorporated in a portion of a game program. 
Furthermore, the present invention is also particularly beneficial in the case of a 
storage medium requiring a relatively long reading time, such as an optical disk. 
A storage medium of this kind may be contained inside a video game device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a functional block diagram showing a compositional example of 
a video game device suitable for implementing a video game relating to the 
present invention; 

Fig. 2 is a flowchart illustrating a procedure for changing backgrounds in 
a video game according to one embodiment of the present invention; 
Fig. 3 is an example of a screen display in moving mode; 
Fig. 4 is an example of a screen display in moving mode; 
Fig. 5 is an example of a screen display after movement to an adjacent 

scene; 

Fig. 6 is an example of a screen display in fighting mode; and 
Fig. 7 is an example of a screen display in fighting mode. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Initially, the hardware structure of a video game device 100 suitable for 
implementing the video game program relating to the present invention will be 
described. The video game device 1 00 reads game programs and data out of 
a storage medium, such as an optical disk, or the like, and outputs images and 
sound to a player. The player performs operational inputs or manipulations by 



the use of a controller. 

The general composition of the video game device 1 00 is described 
with reference to Fig. 1 . The video game device 1 00 comprises: a control 
section 110 for controlling the operation of the whole device; an image 
processing section 120 for carrying out processing relating to image display: a 
sound processing section 130 for carrying out processing relating to sound 
output; an auxiliary storage control section 140 for reading out game programs 
and data of various types from a storage medium; a communications control 
section 150 for reading and writing data, such as operations performed by the 
player, game settings, game progress status, and the like, and controlling the 
input and output of other data; and a main bus 160 connected between the 
aforementioned control section 110 and the communications control section 150. 

Next, description will be directed to internal constitution from the control 
section 110 to the communication control section 150. 

The control section 110 comprises: a CPU 111 ; a peripheral device 
controller 112 for performing various control operations, such as interrupt 
control, time control, memory control, direct memory access (DMA) transfer, 
and the like; a principal storage device (main memory) 113 consisting of a RAM; 
and a ROM 114 storing programs such as an operating system (OS) for 
managing the main memory 113, image processing section 120, sound 
processing section 130, and the like. 

The CPU 111 controls the whole device by executing an OS stored in 
the ROM 114. Furthermore, the CPU 111 is also provided with a command 
cache and scratch pad memory, and it manages the actual memory. 

The image processing section 120 comprises: a geometry transfer 
engine (GTE) 121; a graphics processing unit (GPU) 122 for performing 
drawing operations in accordance with drawing commands from the CPU 111 ; a 
frame buffer 123 for storing images drawn by the GPU 122; an image decoder 



(MDEC) 124 for decoding image data that has been orthogonally converted by 
so-called discrete cosine transform, or the like, and then compressed and 
converted; and a video output section 125, such as a display device, or the like. 

The sound processing section 130 comprises: a sound reproduction 
processor (SPU) 131 for generating sounds, on the basis of commands from 
the CPU 111 , a sound buffer 132 for storing sound and music data, sound 
source data, and the like, read out from a CD-ROM; and a sound output section 
133, such as an amplifier and a speaker, for outputting the sounds generated by 
the SPU 131. 

The auxiliary storage control section 140 comprises: a CD-ROM drive 
device 143 for reproducing programs, data, and the like, stored on a CD-ROM 
disk; a decoder 141 for decoding programs, data, and the like, that has been 
stored by appending error correction (EC) codes; and a CD-ROM buffer 142 for 
temporarily storing reproduced data from the CD-ROM drive device 143. 
The communications control section 150 comprises: a communications control 
device 151 for controlling communication with the CPU 111 via a main bus 160; 
a controller 152 for inputting commands from a user; and a memory card 153, 
which is a readable and writeable storage medium storing game settings, and 
the like. 

Next, the general operation of the video game device 100 will be 
described. 

When the power supply of the video game device 100 is switched on, 
the OS stored in the ROM 114 is executed by the CPU 111 and controls the 
image processing section 120 and sound processing section 130, and the like. 
Firstly, the OS performs an initialization procedure, involving operational 
verification, and the like, for the whole device, whereupon it controls the 
auxiliary storage control section 140 and executes a game program stored on a 
CD-ROM accommodated in the CD-ROM drive device 143. Next, the CPU 111 
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controls the image processing section 120, sound processing section 130, and 
the like, in accordance with the executed game program and the inputs made 
by the player via the controller 152. 

As a result, images are displayed by the video output section 1 25, 
whilst sounds, such as sound effects, music, and the like, are output from the 
sound output section 133. If there is a temporary pause in the game, the 
current game progress status is written to the memory card 1 53 as saved data. 
When the interrupted game is restarted, this saved data is read from the 
memory card 153 into the main memory 113 and the corresponding game 
progress status is recreated. 

Next, a video game representing one embodiment of the present 
invention is described. The video game in the example described below 
principally displays and develops screens representing a player character, non- 
player characters and background looked downwards from an oblique upward 
position. The player character and the non-player characters carry weapons, 
such as swords, or the like, and they fight with one another by using these 
weapons. In a so-called samurai game, to use the latest expression, a fight 
involving one (player character) against many (non-player characters) is 
performed. In the present specification, the player character is a character 
operated in accordance with inputs from the input device of the video game 
device, and the non-player characters are characters whose operation is 
predetermined by the game program. 

A whole game comprises a number of different stages, and each stage 
forms a single story. Moreover, each stage is made up of many different 
scenes. Each scene has a background corresponding to a single theme, and 
the size of the background image is such that it can be read out from the CD- 
ROM drive 143 in a single reading operation. 
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The player character moves through a scene against this background, 
in accordance with the operational inputs from the controller 152. There are 
two operating modes for the playej^character: a fighting mode representing a 
state where the character is able tb-tidht using its weapon, and a moving mode 
representing a state wherein the characJter is able to move carrying its weapon. 



* = jju^ £> c > Herein, consideration will be made about an example wherein the 

player character is carrying a\japanese samurai sword. In the moving mode, 
the player character enters the sWqrd in its scabbard and is put into a state 
where it cannot grasp the haft thereoT\l In fighting mode, the player character 
often draws the sword out of the scabbarain order to perform repeated attacks 
at any times. The fighting mode represents a'sterte wherein the character is 
able to launch repeated attacks instantaneously. Tlqerefore, if the player 
character uses a so-called 'quick draw' technique and th^n the blade of the 
^ sword, of which the haft is held by the character may be kepijn the scabbard^ 

*L This switching of operational modes is assigned to a prescribed s push button 

4" switch on the controller 152, and is implemented according to the operational 

0] inputs performed by the player. 

p An overview of the procedure for switching backgrounds in a video 

game relating to the present invention is now described with reference to Fig. 2. 
If, during the movement of a player character (PC) (step 201), a condition for 
changing a predetermined background is generated (step 202), then the 
operational mode of the player character is determined (step 203). Here, a 
condition for changing the background is, for example, the condition of whether 
or not the player character has entered a boundary region between scenes, as 
described above. 

ry//^ The differences in i>qage display at the scene-to-scene boundary 
regions between moving moddsand fighting mode are now described with 
reference to Figs. 3 through 7. Furthermore, Figs. 3, 4, 6 and 7 are scenes 
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before movement, and Fig.XS depicts a scene after movement. 

If it is assumed that the operational mode is put into a moving mode 

(Fig. 3) and the player character 301 has entered a scene-to-scene boundary 
region (Fig. 4) and is about to move further into the subsequent adjacent scene, 
then the CD-ROM drive 143 reads background image data for the new scene 
from the CD-ROM, and hence a data reading time occurs. 

In contrast to this, if it is assumed that the operational mode is put into a 
fighting mode (Fig. 6) and the player character 301 has entered a scene-to- 
scene boundary region (Fig. 7), then the scene is not switched and the 
background remains the same e ven if the player cha racter 301 moves further in 
the leftward direction on the screen. Therefore, no CD-ROM reading time 
occurs. 

According to the present invention, since the ran ge, of jrigvement : of a 
play er character is j gstri cted in ac cordance with the operational mode of the 
player character, it is possible to prevent the occurrence of external storage 
device reading operations during fighting scenes which have the greatest sense 
of urgency in a game. Thereby, the present invention is beneficial in that it 
makes it possible to relieve and eliminate the stress caused to the player by the 
occurrence of external storage device reading operations during a game. 

In the foregoing, the present invention has thus far been described with 
reference to an embodiment, b ut it js possible for those skilled in the art to put 
the present invention into practice in various other manners without being 
restricted to the above-mentioned embodiment. 



